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FIELD OF THE INVENTION 

This invention relates to a polyurethane adhesive composition excellent in acid resistance and hot water 
resisunce More specifically, i. relates to a polyurethane adhesive composition in the manufacture of 
cor^poSe films by Linatio,. ol various plastic films, metal foils and so forth, which is excellent .n adhes.ve 
properties, acid resistance and hot water resistance. 

BACKGROUND OF THE INVENTION 

In recent years, multilayer composite films having two, three or four layers have been developed for use 
as packajng mate ials forLds and so forth by laminating one or more plastic films such as Polye hylene^ 
polypropylene, nylon, polyester and polyvinyl chloride films, and a motal foil, such as an alummum fo.l, and 

FoTme adhesion of such plastic films or metal foils, use of an adhesive agent prepared by incorporating 
an oxy acid of phosphorus or a derivative thereof, epoxy resin and a silane couphng ^Sent mto a 
composi."n containing an organic polyisocyanate and an organic poiyol has already been proposed [JPB 

AnTuse o?an adhesive agent prepared by incorporating a polybasic acid anhydride having at least two 
acid anhydride groups in the molecule into a mixture of an organic polyisocyanate and an organ.c polymer 
Dolvol has also been proposed [JPA S61<1986)-47775]. ^ ■ ^ 

i Farther use of an adhesive agent prepared by incorporating an oxy acid of phosphorus or a denvat.ve 
thereof a carboxylic acid compound or its anhydride and epoxy resin into a m.xture of an organ.c 
polyisocyanate and an organic poiyol has also proposed [JPA H2(1990)-84482). 

However, packaging materials produced by using such adhesive agents as mentioned above are no 
fullv satisfactory in bond strength and are disadvantageously Insufficient In heat resistance, or chem cal 
re Lan e s?ch as aad resistance and alkali resistance. For instance, when a package conta.n.ng a free 
fatty ac d containing food showing high acidity retort-sterilized with hot water of a h.gh er.peratjre of at 
east 135-C was sub.ected to a long-term preservation test, it was found that the ' °''-P'^=^'';;''" '^^"^ 
stSnnth decreased and, at the same time, the strength of the packaging material itself decreased and in 
Ixtreme cases complete delamination take place and cause the metal foil to have pinholes, -h.ch .n turn 
decTe^Se the air barrier property intrinsic to the metal, thus the intended long-term preservation of foods 

""^^ "Furthermore' when vinegar or a highly acidic food with a high free fatty acid content is Packaged the 
bond stngTh decreases du'ng a long-term storage even in the absence of a ^i9h-temperaU.re stenhzation 
procedure such as boiling or retort, to cause delamination of the plastic film from the metal foil. 

OBJECTS OF THE INVENTION 

One object of the invention is provide novel polyurethane adhesive compositions. 
Anothe; Object of the invention is to provide a retort pouch prepared by using the polyurethane 
adhesive composition. 

SUMMARY OF THE INVENTION 

The present inventors made various investigations intensively to overcome these drawbacks, and, as a 
result found that by incorporating an oxy acid of phosphorus or a derivative thereof, an amine compound 
and epoxy re*n into an organic polyisocyanate and an organic polyol. a polyurethane adhesive composition 
supeno° to conventional ones in adhesive strength, acid-resistance and hot water resistance can be 
Obtained. On the basis of this finding, they have now completed the present invention. 

Namely the present invention relates to a polyurethane adhesive composition comprising an organ.c 
polyrsocyanate. an organic polyol. an oxy acid of phosphorus or a derivative thereof, an amine compound 
and epoxy resin. 

DETAILED DESCRIPTION OF THE INVENTION 

AS the organic polyisocyanate component to be used in the practice of this '"^^"f ^^^^f^j;^^^^^^ 
mentioned, among others, aliphatic diisocyanates. such as trimethylene dusocyanate. tetra-e hylene 
Tsocyanale, hexamethylene diisocyanate. pentamethyiene diisocyanate. 1 .2-propylene dusocyanate. 1.2- 
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and 1.3-bis(isocyana.oa,ethy.)cyc.ohLna aZ^rdilst^^^^^^^^^^ ^•^^-b-(isocyana.ome,hy,)cyclohexane 
Phenylene dii.ocyanate. 4.4--dipheny, dii^ocyra e 5 0^^301"^ ■ "'P'^^"^'-^ diisocyana.e. p- 
dnsocyanate. 2,4- or 2.6-toly.ene diisocyanate or a m Lur^^^l T . f °^ 4.4'-dipheny,methane 
d-socyanate and 4,4--dipheny, ether difsocyanate aTma fc ^.^^^^^^^^ ^"toluidine diisocyar,a,e. dianisidir^e 
w xylylene diisocyanate or a mixture J^i . h^^^^ d..socyanates. such as 1.3- or 14- 

Jsocyanate-1-.ethy,ethy,,benJrre or a Su^ ^3- or l,4.bis- 

4.4^4•^triisocyanate,1,3,5-triisocya^1atcbonzei and Tl'fiT '"'^"'^y^"^'^^- ^^^^ as triphenylmethane- 
such as 4.4'-diphenyldime,hy.me,ha£ 2T5 5Mo,rlo;^ r tetraisocyanates. 
or tnn,ers or t^iurets or a.lopLna.es JrfJtoTS^Zi:^^^^^^^^^ PO'yisocyanatos.'di.ers 
oxad.azinetrione ring containing polyisocyanates obtl^hLT P^'v^ocyanates mentioned above. 2.4.6- 
monomeric polyisocyana.es, products of add' on TZ ZlTT '"'T '"'"''"'^ ^"^ above-mentioned 
less than 200. such as ethylene glycol propy ^ne clvccl h ''"T'^'* '^^"'"^ ^ '"^^^^'^^ weight 

..6-hexaneglycol. 3-methyM ,5-peSe dr 3 3- d^r^l "^°P^"ty' Qlyco,. 

g-ycoL triethylene glycol' dipropyine 9 lyl. gl^l ' rletTTr ' ^-^thanol, diethytene 

P^Xlr^^— 

-t 200-200,000 and are to be — ^^^r ^^^^^^ 

po-y:,%::prd'srvrng"rt ^'z:j;:z!'^r,:^'-r'- - --oned .ose 

200-200,000. preferably about 300-100 000 rnL S^fj^, Q-'O^PS. a molecular weight of about 

0-280, preferably about 0-100, moreTftabrabo T0-5O ma^KOH/^T^' ^" '''' ^^'"^ ^^^^ 
mentioned polyester polyols, polyether polvols nolle. ^ specifically, there may be 

kanes, castor Oil, polyurethanepVols or rSie o^^ P^'^^'^' Polyhydroxyal- 

as .e:sz:'^^c:s^ ^'i^st^'s^o^r- ""-"'^ ^"--^ -^--^ --^ -h 

mixture thereof to react with glycol such a ethylen'trcoro^^^^^ f''''? ^^'^^ - a 

glycol, neopentyl glycol. 1.6-hexane glycol 3-mXf slT'T^ butylene 
yethylene diol, polyoxypropylene diol ofpojietrarethy^^^^^^ ^'^'-^-^^Vo' heptane. pcJyox- 

polyols Obtainable by ring-opening polymer zinrSle lfh^ '"^^ 

poly (^-mehyK-valerolactone) P^'^^^^'^'^g 'actone such as polycaprolactone. polyvalerolactone or 

comX's^ch U'^hK^id^^^ Obtainable by polymerizing an oxirane 

wa. or a low-molecular-weigh. Po^o^such rSh^^r P^o^^^^^^^ 

Polye3raL^e:c\o~r^^^^^^^^ combinedly using, in the 

fied by an aliphatic amine such as ethylene diamfnr propZrdi.r T'""' ""^'^^ ^''^^'P"- 

Examples of the acrylic polyols include thoT oMl ^M !. ^ ^ °'' ^^^xamethylenediamine. 
having at least one hydroxyl group in each mn,;.,.; .."f'! .^""P^'r^^'^'^S ^ polymerizable monomer 

p.ep..„ion of polye„„ |x,„ok, s„oh ^4S^s o",^^!^,T ~"«" 
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glycerin, trimethylolpropane and pentaerythritol derivative thereof, an am\ne compound 

phosphoric acid, and condensed phosphonc /^'^^^.^.-^^^'J^^^^^^ the derivatives of 

Jipolyphosphoric acid. Po'VP^osphoric acjd and ul rap^^^^^^^^^^ oUhe above-mentioned oxy acid of 

oxy acid of phosphorus include those fo-'med by P^"^^' ^^J^^'*^^^^ Examples of these alcohols 

phosphorus with alcohols in the state of '^^''l'^^^^'''^^^^^ glycerin, and aror^atic alcohols 

include aliphatic alcohols such -^ --^hanoh ethjo^^^^^^^^ The abovo-rT,ontioned oxy acids of 

the weight of the whole composition. invention any ones having one or more of 

As the amine compound to be used m the pracfce °' '^^f ^^ich are exemplified by 

primary, secondary or tertiary amino groups ^^^Z^^n^n ar^^^^^^ ^y aliphatic 

non-aromaticity amines and aromat,c,ty ^^'''^'■f'^.r^ZZTnea^ -'icydic amines 

amines such as mono (di, tri) butylamine, mono (d . tn) ^t^an^l^"^'"^ rorohol^e piperidine and piperazine. 
such as cyclohexylamine. non-aromatic heterocychc ^l^J^'^t^'^Lf anisidine and 

said aromaticity amines are exemplified by aromat.c ^^'"^JJ^^f ^^^^ ™y,py,dine and imidazole, 
phenylenediamine. aromatic heterocychc am.nes ^;<=h as pyrdme^ am^^^^ 

Aminosilanes such as ^-aminopropyl tnethoxys ane ^^^'^^fJ^'^'^Z yn^o^e of them These amine 

^eLb.v 'on, about 0.1 » , b, on * '^'f "XT,x,mp,i.l.d by reaction products 0, a 

The epoxy resin to be used In tne ' ^^^^^ h.lobydrin such 

poiyhydrlc phenol such as b.sphenol A ^ preferably about 320 to 4,000. 

rsrs ists ri-airsTur."; rsrjy ^^.n,. pLrab. ^ . to 30 . oy 

weight, on the whole adhesive composition basis. oolvurethane adhesive composition of this 

.JL:X^Z rar^.''.reo.-.™ a,en. may bo added. 

upon necessity. ■ ,nH»riririP thereof there may be mentioned any one having 

AS the carboxylic acid compound or the anhydride the^eo ; the^J may carboxylic acids 

one or more carboxyl group in its molecule, -"^f 'f .^/^-T:?' 3^^^^^^ acid, phthalic acid, 

such as acetic acid, lactic acid. P^°P'°"'^ P'^^g ^^^^^^^Xe Sacarboxylic aciS and 5-(2,5- 
pyromellitic acid, benzophenonetetracarboxylic acid, 2.3,6.7 "J ^^^^^^ These may be 

Sioxotetrahydrofuryl)-3-methyl-3-cyclohexene-1 .2-^carboxyhc aad^ or ^^^^^'^^'H^^^^,^, ^^eir 
used either singly or in admixture of two or more of them^ ^'^''^'^Jhemically bonding to the polyol 

r^nsrstoTaZroi;: trczr^r.s:^^~ o - » - - 

r^rl^ptrrnt an, .e represent^ 

mercapto group. R stands for a lower a»^y' .9'^"'"P^ chlorosilane such as vinyl trichlorosilane; 

Chlorine atom). Examp^s ^^^^^^J^^^^ and n-(triethoxysi.ylpropyl)- 

aminosilane ^^'^l^J'^'^^^^^^ and ,-glycidoxypropyltriethox- 

rvin^^triltSJxysiJ:. The amount of - ^i.n^ -P'^^ ^^^^ 
preferably from about 0.1 to 5% by weight on the whole adhesive composition basis. 
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fillers may be added upon necess.^ And orcontroro th "'"^ P'^^''^'^^^^- Pigments and 

additives or the like may be used controlling the cur.ng reaction, conventional catalysts and 

' can *--n is used pre,erab,y in the .rm o, a t.o- 

Phosphorus or a derivative thereof, an fmina cXound and'. '"'"'^ incorporating the oxy acl of 
ro that the NCO/OH may be in the range from about o 4 to 1 0 n ^T', P^'^^' ^^"'P^"^"* -° 

And, In the case of one-can tL^ tnl ■ ' P'^^'^''^^.'^ f^O"^ about 0.5 to 2.0. 

polyo. and an opoxy U to r^acrwit an o^^^^^^^^ '''''''' a mixture of an organic 

groups relative to hydroxy! groups in the nni^ . P^'^'^^^y^"^*"^ a" oxcess amount of Isocyanate 

Phosphorus or a deriv'ativeVeTrand a Line 00^^^^^^^^^^ ^'"'"^ -V acid oi 

'5 by the reaction with .ater or the moisture inTe aJ^Tn the In f ' °' '"'"^ '=""^''"9 ^'^'^^^'^^ 

the isocyanate group (NCO) with hydroxy group (OH in The n., 7 °I '^P^' ^«^'="°" 

conducted at the ratio of NCO/OH being aboutTa ti 20 ZlS ' ^"^'^ ^o-eniently 

the NCO/OH ratio is less than 1.2. the Tsl^n l^nnZr T """"S^ '^^"^ ^''^^^ ^ ^ to 10. When 

cause, in some cases, gelation. WhenV: NcS^rr xceed^ r^"' 

some instances, no sufficient bond strength can be oZ^nZ r ,1 ^"''^'^"'ty becomes poor and. in 

30 • C to 1 00 • C. optionally in the presence of an ^nlf ! . ^^^'^^^^ ^^^^'^^ at about 

Generally, the two-can type s' ^s a ^her cu rs^l"^^^^ '"'"^ 

has a broader range of application as compared Jth fh. Tn , characteristics and 

pot life, i, can be used without any l^oubte re„ araoolt^^^^ ''^ '^^^ 

and curing agent from separate s^ms rm.r^mum ne^^^^^^^^^ " '^^^ ^^-^P^^ent 
and mix them just prior to use necessary amounts in a predetermined quantity ratio 

abouMo"o r Sr;—!;^^^^^^^^^^^^ - -o. .00 to t0.000 cps. preferab,y 

temperature to 100-C. said composiSn can be used 11^'' '^"'''^'^'"'^ *° P^^'^^ably ordinary 

solvenll^ lype. and, then, ,*en the compSlSn is of ,L ° , f '"<' We c, 

.e :^:^zz^~ a~ru; 2 0 to s^r-^ ^-^ - - 

urethanrarsl^sTdTLtert:^^^^^^^^^^ - -Pa- with the conventional 

as polyethylene terephthalate nylon pcJyethvLrnT .^^ "'^^'^ ^PP"^^ t° P'^^tic films, such 

metallised with aluminum, silicon' oxide 'sSrni.ride and Sal's T h'°''^?' '^""''^ P'^''^ «'-^ 

composition consisting of an organic pcJyiScvanate anLf '^°""b,nedly used with an adhesive 

manufacturing food packaging mLrial^ oSS^ gTvL boTdsT, ^^"^^ an adhesive for 

resistance and hot water resistance between a Tetel^ J such as a„ J ^'^"^ "^""'"^ 
as polyethylene, polypropylene, nylon or polyetSene ^Jr^nhl f " ^ ^ 

Obtained by using said composition can be adSaiotrus^^^^ '"k^'^ 'materials 

good resistance to acids and capable of p^eler^^^!n^! l k, , ^""'^^ ^ Packaging materials showing 
failure of the metal foil-plastic film bond even Zn subL^ 2^ Z V°"^ ' ^ 

13S.C or higher in the stale in which the pa:;a~ra;e^2 iTh^Tar .rg^^ 
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EXAMPLES 

The .cowing examples and comparative examples are further illustrative of the present invention, .n the 

examples, means "% by weight". 
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A mixture of 194. g of dimethy, terephtha.ate, 248. g of ethy.ene ^^X^::^ 

subjected to transesterification ^\]^^-^^^:'^;^';XeTsZ ^m xture waT^S^^^^^ to'esterification at 
methanol, 83.1 g of isophthalic ac.d was added to ^^.^ J^^ added to the residue. 

200-220-C. After distilling off a given volume o water^ 282^ 9 ° ^ y^^^ 3,bjected to 

The m,xturo was subioctod to ester,f,cat.on ^^^^0-2Z0J^ ZVo^o gradually, which was further 
condensation for 60 mmutes at 220-230 C' wh'U= ^^d g P ^ ^ ^^^.^^ ^ 

subjected to condensation for 4 hours at 220-230 C at w mmng y 
number average molecular weight of about 15,000. 

(Polyol A) . , H ;„ RT r, nf Pthvl acetate To the solution were added 2 g 

Example 2 

TO 50 g o, Polyol A was added 2 g of maleic anhydride, and the .ea^n ^^^^J^^^^^^^^^^^^^^ 
hours at 140-C. The reaction mixture was | B having 

phosphoric acid, 0.15 g of triisopropanolamine and 15 g of Epikote iuu<i lo g 

a solid content of 50%. 
Example 3 

(2/4./5 molar ratio) and ethylene glycol, was prepared. 

^P^'y^' ^> , r, AA^M n-i n nf qurcinic anhydride, and the reaction was allowed to 

To 40 g of this Polyol B was added 0.1 g of succinic annya"a«. ^^^^ 

Component C having a solid content of 40%. 



Example 4 



45 dibutyltin dilaurate was heated at 65 C ^" mixture were then added 0.1 g of 

urethane type of Main Component D having a solid content of bO/o. (Polyol D) 

50 Example 5 

65 give Main Component E having a solid content of 50%. 
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Example 6 

of 50%. He«„.rte,. ,hl8 „lul«n is ,el„,.d ,o as -Cunng i^ t' ^ "'"^ ' 

Example 7 

mixed with 77.6 g of ethyl acetate to a L f ? '^"''"'^ homogeneously 

NCO group content of Is^^ vLcoTy of TsJo op aTLT-Trhrso'rr' ^T' °' '^"^ 

"Curing Agent B". solution is hereinafter referred to as 

15 Example 8 

Agent C". ^ ^ ^' ^^'^ ^^''^^'^^ hereinafter referred to as "Curing 
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Comparative Examples ° ^"'^ adhesive compositions 51 to 55. 

p,as„c and L'^^^ s:^.tL\::,;:ztz:z:~ ^-"^ ^'^^'^ 

The results are shown in [Table 3] and [Table 4]. 
Manufacture of three-layer laminated film 

iTrs^fs—S^^™ 

the other side of the aluminum foil nHh^ V. L . , ' ^^^^sive composition was coated to 



50 



55 



Adhesion test 
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Hot water and acid resistance test 

Pouches 13 cm x 17 cm in size, were manufactured using the respective composite films, and packed 
Ihem wi^h V negar having a concentration of not lower than 4.2o/o as the content. These pouches were reU^rt- 
s er^irJi a 35'c for 30 minutes under an elevated pressure of 4.5 kg/cm^ and, then observed tor a s.gn 
of definition between the aluminum foil and polypropylene film, tested for peel strength and after 14 
days r W examined for peeling. In another system, the hot water -tort-stenl.za on was 

omitted and L pouches were examined for a sign of delamination in the same manner. In each test^ 5 
poucS used, and each result shown in each table is the mean value of the corresponding fwe tests. 

Frrm the res^^^^^^ of the above tests, it is apparent that the addition of an oxy ac.d of phosphorus or a 
derivZ thereof an amine compound and an epoxy resin results in remarkable improvements .n the hot 
tZZllZT^^^ acid resistance of the adhesive compositions, and, therefore, the adhes.vo compos. 
Tots acc?d"g to the present invention can servo as composite laminate film adhesives .n the manufacture 
of retortable food packaging materials for highly acidic foods. 
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[Table 1] 



Adhesive Compositions (Examples) 




[Table 2] 



Adhesive c 



Adhesive 
No. 



51 
52 
53 
54 
55 



ompositions (Comparative Examples) 



Main Component 
(weight parts) 



100 
100 



100 



100 



100 



Curing Agent 
(weight parts) 



7.5 



7.5 



7.5 



7.5 



Silane 

coupling agent 

(y-glycidoxy 
propyl 

triethoxy 
silane ) 
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2 The polyurethane adhesive corrposition as claimed in claim 1. which is prepared by incorporating an 
oxy acid of phosphorus or a derivative thereof, an amine compound and an epoxy res.n into an organic 
polyisocyanate and an organic polyoi. 

3 The polyurethane adhesive composition as claimed in Claim 1 , in which the polyoi component is further 
incorporated with an oxy acid of phosphorus or a derivative thereof, an amine compound and an epoxy 
resin. 

4. The polyurethane adhesive composition as claimed in Claim 1, which is further incorporated with a 
carboxylic acid compound or an anhydride thereof. 

5. The polyurethane adhesive composition as claimed in Claim 1. which is further incorporated with a 

silane coupling agent. 

6. The polyurethane adhesive composition as claimed in Claim 1. in which the organic polyisocyanate is 
an aliphatic polyisocyanate. 

7. The polyurethane adhesive composition as claimed in Claim 1. in which the organic polyoi is a 
polyester polyoi. 

8. The polyurethane adhesive composition as claimed in Claim 1. in which the oxy acid of phosphorus is 

a phosphoric acid. 

9. The polyurethane adhesive composition as claimed in Claim 1 . in which the amine compound is a non- 

25 aromaticity amine. 

10. The polyurethane adhesive composition as claimed in Claim 1, in which the epoxy resin is a reaction 
product of a polyhydric phenol with a poly-functional halohydnn. 

30 11. The polyurethane adhesive composition as claimed in claim 1, in which the amount of the oxy acid °f 
phosphorus or derivative thereof is within the range from 0.01 to 10% by weight on the weight of the 

whole composition. 

12 The polyurethane adhesive composition as claimed in claim 1. in which the amount of the amine 
35 ■ compound is within the range from 0.01 to 1 0% by weight on the weight of the whole composition. 

13 The polyurethane adhesive composition as claimed in claim 1. in which the amount of the epoxy resin 
is within the range from 0.1 to 50% by weight on the weight of the whole composition. 

40 14. The polyurethane adhesive composition as claimed in claim 4, in which the amount of the carboxylic 
acid compound or anhydride thereof is within the range from 0.01 to 20% by weight on the weight of 

the whole composition. 

15 The polyurethane adhesive composition as claimed in claim 5. in which the amount of the silane 
46 ■ coupling agent is within the range from 0.1 to 5% by weight on the weight of the whole composition. 

16. A retort pouch prepared by using the polyurethane adhesive composition as claimed in Claim 1. 



50 



55 



12 



BNSDOCID' <EP 0622437A1_L> 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUcadoD NuBbcr 

EP 94 10 6272 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citatioa of document whli indication, where appropnate. 
of relevant passages 



EP-A-0 084 364 (TAKEDA CHEMICAL 
INDUSTRIES) 

* claims 1-6 * 

* page 5, line 7 - page 7, line 22 ' 

* page 8, line 13 - line 15 * 

* page 10, line 20 - line 33 * 
& JP-A-61 004 864 (TAKEDA) 

EP-A-0 349 838 (TAKEDA CHEMICAL 
INDUSTRIES) 

* claims 1-9 * 

* page 3, line 43 - page 4, line 44 
& JP-A-2 084 482 (TAKEDA) 



Relevant 
to claim 



1-3, 
5-11,13 
15 



1,4 



CLASSIFICATION OP THE 
APPUCATION (Im-CLS) 



C09J175/04 
C08G18/40 
//(C09J175/04, 
163:00) 



TECHNICAL FIELDS 
SEARCHED anta.5) 



C09J 
C08G 



the present searcfa report has been itrawn up for a!J daiiiB 



THE HAGUE 



DMe of fHitrtlM mttM mmrk 

14 July 1994 



s 
« 

o 

Mr 

o 



CATEGORY OF OTED DOCUMENTS 

X : pvticnlvly rd«vut if ttkcn alooe 

Y : partiailaily relevant ff coiabined with aaotber 

iocunKnt cf the same category 
A : technological backgroond 
O : aoo-wrtttcn dlsdosnrc 
P : totermetflate docoment 



Van Puyrabroeck, M 



T : tbmry or priodple nnderlying the inventioo 
£ : earlier patat docnmat, hot pnblisbed oo. or 

aft« the filiBg date 
D : docunent dted in the applicatio: 
L. : docnmcDt dted for oti 



A : ncnber of the szrme pateot family, corrcspoodlnfi 
docQiBcnt 



BNSDOCID: <EP 0622437Ai_L> 




THIS PAGE BLANK (uspto) 



